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(54) MULTI-CAST COMMUNICATION SYSTEM 

(57)Abstract: 

PURPOSE: To improve the reliability by designating a reply sequence in a multi- 
cast request frame so as to avoid collision between replies. 

CONSTITUTION: A multi-cast request station 1 1 generates a multi-cast request 
frame and is provided with a transmission section 13 sending the multi-cast 
request framea time detection section 15 detecting lapse of a prescribed timeand 
a reply monitor section 14 monitoring a reply from a reply station 12. Moreovera 
reply station 12 is provided with a reception reply section 16 receiving a request 
frame and sending the reply frame in the order of reply with other station within a 
prescribed time and a time detection section 17 detecting lapse of a prescribed 
time. When its own station is the reception stationthe reception reply section 16 
detects transmission order designation information of the reply frame to send the 
reply frame and when notdetection sections 1517 are started. Then the reply 
order is designated in the multi-cast request frame and replies are not collided 
with each other. Then the reply is used when the reliability is required. 



CLAIMS 



[Claim(s)] 

[Claim 1]A multicast communication system comprising: 

A transmitting means which creates a multicasting demand frame including the 
order specification information of sending out on a response frame from a 
receiving stationand transmits. 

A time detecting means which detects fixed time lapse and generates a timeout 
signal. 

When a local station is a multicasting demand office. When said time detecting 
means is started according to either transmission of a ****** multicasting 
demand frameor supply of said timeout signalreception of said response frame is 



checked and reception of all the response frames or generating frequency of said 
timeout signal becomes equal to the number of said receiving stations. A response 
monitor means which ends response surveillance. 

When a local station is a receiving station. When the order specification 
information of sending out on said response frame is inspected according to either 
of the supplies of reception of a ****** multicasting demand framereception of 
said response frame from an other stationor said timeout signal and the following 
responding station is a local station, being alike — a received response means to 
start said time detecting means when said response frame is sent outsaid time 
detecting means is stopped and a local station has not answered yet in the time 
which is not so. 

[Claim 2]The multicast communication system according to claim 1 when there is 
[ a no response office ] a response monitor meanswherein it notifies resending of 
a multicasting demand frame to a transmitting means to said no response office. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the multicast communication 
system with which two or more offices on a bus type Local Area Network receive 
one dataand a receiving station answers especially about a multicast 
communication system. 
[0002] 

[Description of the Prior Art]When transmitting the same data to two or more 
offices on a network conventionallythere is a multicast communication system 
which the offices which want to carry out transmission of the individual 
communication method which transmits individually the same data as all offices to 
transmit toand data at onceand to receive this data receive all at once in all 
station. 

[0003]The conventional multicast communication system is a no response 
communication method which does not answer since there is no protocol of the 
reply control to data. 

When the response from a receiving station was requiredthe individual 
communication method was adopted chiefly. 

[0004]That issend data was transmitted to one officethe response to it was 
waitedfirstwhen the response returnedthe same send data was transmitted to 
another officeand operation of waiting the response to it was repeated to all 
offices to transmit data to. 
[0005] 

[Problem(s) to be Solved by the Invention]Since control of the transmission timing 



of a response of the conventional multicast communication system mentioned 
above was not completedtwo or more offices which received one data send out a 
response all at onceit has the problem that a response comrade will collide each 
other and will loseand the no response communication method which does not 
answer was being used for it. For this reasonsince the confirmation of receipt of 
the transmitted data could not be performedtherefore resending control was not 
completedeitherwhen reliability was neededthere was a fault that it could not use. 
[0006]In the case of an individual communication methodalthough the confirmation 
of receipt and resending control of data could be performedsince it was necessary 
to transmit the same data repeatedlythere was a problem that it was inefficient. 
[0007]The purpose of this invention is to provide the multicast communication 
system which it can use also when you need reliabilitywhen specifying a response 
order in a multicasting demand frame and keeping a response from colliding. 
[0008] 

[Means for Solving the Problem]A transmitting means which a multicast 
communication system of the 1st invention creates a multicasting demand frame 
including the order specification information of sending out on a response frame 
from a receiving stationand transmitsA time detecting means which detects fixed 
time lapse and generates a timeout signalWhen a local station is a multicasting 
demand office. When said time detecting means is started according to either 
transmission of a ****** multicasting demand frameor supply of said timeout 
signalreception of said response frame is checked and reception of all the 
response frames or generating frequency of said timeout signal becomes equal to 
the number of said receiving stations. A response monitor means which ends 
response surveillanceWhen a local station is a receiving station. When the order 
specification information of sending out on said response frame is inspected 
according to either of the supplies of reception of a ****** multicasting demand 
framereception of said response frame from an other stationor said timeout signal 
and the following responding station is a local station, being alike — when said 
response frame is sent outsaid time detecting means is stopped and a local 
station has not answered yet in the time which is not soit is constituted including 
a received response means to start said time detecting means. 
[0009]It is constituted as resending of a multicasting demand frame notified in a 
multicast communication system of the 2nd invention to a transmitting means to 
said no response officewhen a response monitor means has a no response office 
in addition to a multicast communication system of the 1st invention. 
[0010] 

[Example]Nextthe example of this invention is described with reference to 
drawings. 

[001 1] Drawing 1 is a block diagram showing one example of the multicast 
communication system of this invention. 

[0012]As shown in drawing 1 the multicast communication system of this example 
transmits the same data to two or more officesnamelycomprises two or more 
responding stations 12 of which the response to the multicasting demand office 1 1 



and this which were required to multicast was required, here — a demand office 
and a responding station — although it distinguishes once and is calleddepending 
on an officethere may also be a case only only for a demand and for a responseor 
there may be two ways. 

[0013]The multicasting demand office 1 1 is equipped with the transmission section 
13 which creates a multicasting demand frame and transmitsthe time [ to detect 
fixed time lapse ] primary detecting element 15and the response Monitoring 
Department 14 which supervises the response from the responding station 12. 
[0014]It has the received response part 16 which receives a multicasting demand 
frame to the responding station 12and transmits a response frame based on the 
order of a response with an other station in fixed timeand the time [ to detect 
fixed time lapse ] primary detecting element 17. 
[0015] Drawing 2 is a format figure of a multicasting demand frame. 
[0016]the transmitting agency address field 21 (the inside of a figure — the field - 
- the word is omitted.) as opposed to the following words — being the same — it 
is the field as which the address of the sending person of a multicasting demand 
frame is filled in. 

[0017]The destination address fields 231232and 233 are the fields as which the 
address of the office used as the address of a multicasting demand frame is filled 
in. 

[0018]The address address list field 23 is a variable length field which contains 
single or multiple destination address field in this. All the addresses contained in 
the address address list field 23 turn into an address of a multicasting demand 
frame. Although the office used as an address sends out the response of a 
multicasting demand framethe turn that each office sends out a response is 
prescribed by the order of entry of an address address list. 
[0019]The number field 22 of destination addresses is the field as which the 
number of the destination address fields contained in the address address list field 
23 is filled in. 

[0020]The transmitting agency address field 21the number field 22 of destination 
addressesand the address address list field 23 are the headers of a multicasting 
demand frame. 

It is used for control of the protocol of multicast communication. 

[0021]The frame serial number field 24 is the field as which the serial number 
attached to the Request to Send from the upper layer is filled in. Since a 
multicasting demand frame matches a ****** sakea multicasting demand 
frameand a response frame for whether it is what is depended on resendinga frame 
serial number is used. When the multicasting demand frame with same frame serial 
number is receivedit is regarded as what is depended on resendingand the advice 
of receipt to the upper layer does not carry out. Each office carries out the 
assignment of drawing number of the frame serial number locally. 
[0022]The resending serial number field 25 is the field as which the resending 
serial number which shows whether it is what is depended on resending whose 



multicasting demand frame what time is is filled in. Since a multicasting demand 
frame and a response frame are matcheda resending serial number is used. A 
resending serial number is reset to Owhen the Request to Send from the upper 
layer is received. 

[0023]The data field 26 is the field as which data to transmit is filled in. 
[0024] Drawing 3 is a format figure of a response frame. 

[0025]The transmitting agency address field 31 is the field as which the address of 
the sending person of a response frame is filled in. 

[0026]The destination address field 32 are the field as which the address of the 
office used as the address of a response frame is filled in. That isit is the field as 
which the address of the sending person of a multicasting demand frame is filled in. 
[0027]The frame serial number field 33 fills in the frame serial number of the 
received multicasting demand frame as it is. 

[0028]The resending serial number field 34 fills in the resending serial number of 
the received multicasting demand frame as it is. When both the numbers of the 
frame serial number fields 24 and 33 of a multicasting demand frame and a 
response frame and the resending serial number fields 25 and 34 are in 
agreements is judged that a response frame is the response of the multicasting 
demand frame. 

[0029] Drawing 4 is a flow chart showing processing of a multicasting demand 
officeand shows the multicasting demand frame transmitting processing 41 the 
response frame reception 42and the response watchdog timer time out treatment 
43. 

[0030] Drawing 5 is a flow chart showing processing of a responding stationand 
shows the multicasting demand frame reception 51 the response frame reception 
52and the response watchdog timer time out treatment 53. 

[0031] Drawing 6 is a timing diagram showing the timing of the transmission at the 
time of normal in case four officesthe responding station 1a multicasting demand 
officethe responding station 2and the responding station 3exist on a bus network 
at this orderand a response. 

[0032]With a multicast communication systemalthough it can become a 
multicasting demand office in every office on a networksuppose that the 2nd office 
turned into a multicasting demand office from the left of drawing 6 by this example. 
Although the office specified as the address address list field 23 as an address of 
the multicasting demand frame which a multicasting demand office transmits turns 
into a responding stationand the order of specification turns into the order of a 
response and can specify arbitrarilyln this exampleit is assumed that the address 
is specified in order of the responding station 1the responding station 2and the 
responding station 3. 

[0033]With reference to drawing l and 45 and 6the operation at the time of normal 
of this example is explained. 

[0034]The multicasting demand office which received the demand of multicasting 
from the upper layer performs multicasting demand frame transmitting processing 
41. That isa predetermined multicasting demand frame is created in the 



transmission section 13an address is specified as the address address list field 23 
in order of the responding station 1the responding station 2and the responding 
station 3this is transmittedand the time primary detecting element 15 is started. 
[0035]The multicasting demand frame 61 transmitted from the multicasting 
demand office is spread on network both sidesand it reaches to the left to the 
responding station land reaches to the right to the responding station 2 and the 
responding station 3. 

[0036]The responding station 1 will perform multicasting demand frame reception 
51 if the multicasting demand frame 61 is received. That issince the received 
response part 16 analyzes this and the address of the responding station 1 is 
located at the head of the address address list field 23 when the multicasting 
demand frame 61 is receivedthe responding station 1 understands that he is the 
1st responding stationand the response frame 62 is transmitted. 
[0037]Although the responding station 2 and the responding station 3 also perform 
multicasting reception 51 at the time of reception of the multicasting demand 
frame 61 since the head of the address address list field 23 is the responding 
station lit starts the time primary detecting element 17and waits for reception of 
the response frame 62 from the responding station 1. 

[0038]The response frame 62 is spread on the right-hand side of a networkand 
reaches a multicasting demand officethe responding station 2and the responding 
station 3 in order. If a multicasting demand office receives the response frame 62it 
will check that the responding station 1 has received the multicasting demand 
frame 61 at the response Monitoring Department 14but since a response frame 
does not come on the contrary from responding station all station yetresponse 
frame reception 42 which continues surveillance is performed. 
[0039]The responding station's 2 reception of the response frame 62 will perform 
response frame reception 52. That issince it turns out that the responding station 
1 which is a responding station of the head of the address address list field 23 in 
the received response part 16 answeredthe 2nd local station of the address 
address list field 23 transmits the response frame 63and suspends operation of 
the time primary detecting element 17. 

[0040]If the responding station 3 receives the response frame 62response frame 
reception 52 will be performed in the received response part 16but since the 
following responding station is not a local stationit reboots the time primary 
detecting element 17and waits for reception of the response frame 63 from the 
2nd responding station 2. 

[0041 ]The response frame 63 is spread on network both sidesand it reaches to 
the left to a multicasting demand office and the responding station land reaches 
to the right to the responding station 3. 

[0042]If a multicasting demand office receives the response frame 63it will check 
that the responding station 2 has received the multicasting demand frame 61 and 
response surveillance will be continued further. Even if the responding station 1 
receives the response frame 63processing in particular is not performed. 
[0043]Since it turns out that the responding station 2 which is the 2nd responding 



station of the address address list field 23 answered when the responding station 
3 receives the response frame 63the 3rd local station of the address address list 
field 23 transmits the response frame 64. 

[0044]The response frame 64 is spread on the left-hand side of a networkand 
reaches to the responding station 2a multicasting demand officeand the 
responding station 1. A multicasting demand office's reception of the response 
frame 64 will check that the responding station 3 has received the multicasting 
demand frame 61. Even if the responding station 1 and the responding station 2 
receive the response frame 64processing in particular is not performed. 
[0045]Thusit can check thatas for a multicasting demand officethe responding 
station 1the responding station 2and the responding station 3 have received the 
multicasting demand frame 61 and the response Monitoring Department 14 
suspends response surveillance there. 

[0046]Nextthe operation at the time of the abnormalities in this example is 
explained. 

[0047] Drawing 7 is a timing diagram showing the operation at the time of 
abnormalities. 

[0048]Suppose that the multicasting demand frame 71 did not reach the 
responding station 1 for abnormalitiesbut the responding station 2 and the 
responding station 3 were reached. In this stateboth the offices of the responding 
station 2 and the responding station 3 will be in the state waiting for a response 
frame from the responding station 1. At this timethe responding station 2 and the 
responding station 3 start the time primary detecting element 1 7 by the 
multicasting demand frame reception 51. 

[0049]Since the response frame from the responding station 1 is not 
transmittedthe time primary detecting element 17 generates a timeout signal. 
Therebyin the responding station 2 and the responding station 3the received 
response part 16 performs response watchdog timer time out treatment 53. That 
isthe responding station 2 and the responding station 3 judge that the response 
frame from the responding station 1 does not come any longerand judge that the 
turn that the responding station 2 which is the 2nd responding station transmitted 
a response frame came. Thenthe responding station 2 transmits the response 
frame 73and the responding station 3 reboots the time primary detecting element 
17and it is in the response frame waiting state from the responding station 2. 
[0050]Herethe response frame 73 should reach the responding station 3 again for 
abnormalities. For this reasonthe time primary detecting element 17 of the 
responding station 3 generates a timeout signal. Therebythe responding station 3 
judges that the response frame from the responding station 2 does not come any 
longerand judges that the turn that the responding station 3 which is the 3rd 
responding station transmitted a response frame came. Thenthe responding 
station 3 transmits the response frame 74. 

[0051 ]A multicasting demand office starts the time primary detecting element 15 
after multicasting demand frame 71 transmission. If the generating frequency of 
the timeout signal of this time primary detecting element 15 becomes the same as 



that of the number of destination addresses of the multicasting demand frame 
71 since all the response frames should be transmittedit is judged whether a 
multicasting demand office has an important point of resending. 
[0052]Since the multicasting demand office was not able to receive the response 
frame from the responding station 1 resending is performed only to the responding 
station 1. At this timea frame serial number uses the same value as last timeand a 
resending serial number uses a large value one from the last value. Thusa 
multicasting demand office repeats resending until it receives the response frame 
from all the responding stations. 

[0053]The fixed lapsed time which the time primary detecting elements 15 and 17 
detectWhat is necessary is for a multicasting demand frame to spread from 
network one end to the otherand to process a multicasting demand frame by a 
responding stationto transmit a response frameand just to select more greatly 
than the time when it spreads and returns from a network end to an end. 
[0054] 

[Effect of the InventionjAs explained abovethe multicast communication system of 
this inventionby the responding station sidethe response of an other station is 
supervisedand by answering according to the specified response ordera response 
order is specified in a multicasting demand frameand it has [ each response does 
not have collision ******and can communicateand it is markedly alikeand ] the 
effect that an use area is expandable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing one example of the multicast 
communication system of this invention. 

[Drawing 2] It is a format figure of a multi-CAS demand frame. 
[Drawing 3] It is a format figure of a response frame. 

[Drawing 4] It is a flow chart showing processing of a multicasting demand office. 
[Drawing 5] It is a flow chart showing processing of a responding station. 
[Drawing 6] It is a timing diagram showing the operation at the time of normal. 
[Drawing 7] It is a timing diagram showing the operation at the time of 
abnormalities. 
[Description of Notations] 

1 1 Multicasting demand office 

12 Responding station 

13 Transmission section 

14 Response Monitoring Department 

15 and 17 Time primary detecting element 

16 Received response part 

21 and 31 Transmitting agency address field 

22 The number field of destination addresses 



23 Address address list field 

24 and 33 Frame serial number field 

25 and 34 Resending serial number field 

26 Data field 

32231232233 destination address fields 
Processing of 41-4351 - 53 flow chart 
61 and 71 Multicasting demand frame 
62-647374 response frames 
65 and 75 Lapsed time 
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6 1 ftgfllLfcC tftfllBr*. ffiSA 1 s £S£A2tf 
J&g7 \s—U 6 4 ftgfS LTfcWKjMLttfrfttJftt". 

[0 0 4 5] C©£5U:77l/**+7h*£Att:7rt/* 
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[0 0 4 8] 7^*tXhI*7U-A7 1(iS^C 

fcttjssw 1 (cttsja-sr. «*» 2 £ jcssa 3 iciisi 

jiLfci-r^o frfr*tttt?tt, (5£A2<!:*8«A3© 
PQJBtilSff A 1 6©J&§7 U-^«tt«i:4«. C 
©B$, (5*H2t*S»»3tt-7/U^+ + Xh»*7U- 

[0 0 4 9] fSSA 1 fr5©JS§7 U-AliJ^fS^nft 

^fciM$iHi*tt» 1 7t*^-rzx7 7 7hff^ft^-r5o 

CtUCfctK JS»»2tJS»H3Ttt(5*IH«*-fT* 
-fixT"? HUS 5 3 ASflUHHM 6tffrtt9. 
■6v J5SS2£J8§S3ttJ5SS1 frS©F6g7U-/* 
tttidSfcftftWBfU 2«B©JfcSA?»**&*A2 

TO7 u-Aft^-rsies^jRfcifJBr-rso *c 

?(&*A 2 t*(5S7 b-A 7 3 ftSlffi U (HM 3 »B§ 

Mfiiaispi 7ftisjS»Loa;£A2frs©{&$$7i'-.k 

[0 0 5 0] CC?, *fc(6S7l/-A7 3tt*M©fe 
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jess 3 ©p$NM*tti& 1 7t**-<ik7 , 7h«««a^r 

5c CttfCfctK JSSA3M:f5«A2frS©fSS7U- 

3 (5*7 u-^*a&flr*«»#*fe£«K*-*. * 

C T-ffi*^ 3 «KS7 U- A 7 4 ft&ffiT 5o 
[005 1] VyU^+^X |-g^A«^/U^*A'7 hS 

*7U-A7iaMHL WMStuffii 5fteis-r5o c 

f*t^H*7U-i»7 1©JB«67'KUX»tRI— 
ft5<b, £T©lES7U-ZU*^?ttTl/>3tt-r£© 

[0052] -viuf-ir-vx t-w&mtfc&m 1 A N S©(5 

§7U-AftgfsT*£&frofc©T\ flSSUJSSAI fc 
^lc5ttLT^Tft3o d©<h^7U-A->i>l7/US^(*Su 

stmi;fi*«t\ sais/U7 , ;u»*«:mia]©«j:y 1 

T©(5*AA S 5©^7 U-Aftgls-r^ST-BSfti** 

[0053] Qnttttiffii 5fcj:rii 7<D^{±i-r^— ^ 
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